Wood and Miller (1938) obtained radiographic evidence post mortem of proliferation of the bronchial arteries in primary pulmonary neoplasms and they regarded this systemic vascularization as responsible for the frequency of haemoptyses associated with bronchial carcinomata. Metastatic lung tumours showed no such pattern, and they believed that this could be an explanation for the absence of haemoptyses in secondary lung tumours. Wright (1938) found the same profuse bronchial blood supply to primary bronchial tumours, but contended that the blood supply of metastases in the lungs was similar.
With the aid of a post-mortem injection technique, which has already been described (Cudkowicz and Armstrong, 1951) , the bronchial arteries were studied both radiographically and histologically in five cases of pulmonary neoplasm. MATERIAL A summary of the cases studied is given in Table I . (Fig. 4) A radiograph before death showed a shadow continuous with the right heart shadow and an additional shadow in the posterior basic segment of the right lower lobe. At necropsy 420 ml. of bloodstained fluid was present in the right pleural sac. A tumour was palpable near the right posterior basic bronchus and a similar mass was felt in the medial basic segment. There was massive right hilar lymph node enlargement. The pericardium was heavily infiltrated on the right side and the inferior vena cava was obstructed by a concentric pericardial mass 2 cm. below its entry into the right atrium. A large thrombus obstructed its lumen.
Radiographic study showed filling of all bronchial arteries. The pattern to the left lung was normal. Distortion and proliferation of the bronchial artery pattern was seen in the right lower lobe, particularly in the right posterior basic segment proximal to the tumour. The medial basic segment showed the shadow of another mass, but the bronchial arteries in that area were normal in size and distribution (Fig. 5) . No anastomotic filling of the pulmonary arteries had taken place.
Bronchography of the right lung showed obstruction of the right posterior basic bronchus with some stenosis qf the apical lower lobe bronchus.
The histology of this case showed numerous large and well-injected bronchial arteries at the edge of the tumour and dilated injected lacunae within the tumour substance, which included the right posterior basic bronchus. The accompanying pulmonary artery was patent and free of the injection medium. The tumour cells were of the " oat cell" type (Fig. 6) . Sections of the growth in the medial basic segment revealed an anaplastic mass which displaced the alveoli and bronchi in that area. In contrast to the tumour in the posterior basic segment no bismuthfilled vessels were seen in its substance or near its edge. The uninjected pulmonary arteries appeared to be dilated. The lymph nodes at 3rossly dilated bronchial the right hilum were heavily our cells have invaded infiltrated with malignant cells, and large bronchial arterioles were seen in their substances and capsules.
Case ,5.-An 85-year-old woman died from carcinoma of the stomach which had led to a fatal haemorrhage from an erosion of the lower thoracic aorta. The liver was studded with many secondary deposits, and a very large mass was palpable in the lower lobe of the right lung.
The radiographic studies of the injected lungs showed a very dense mass in most of the right lower lobe, but the bronchial artery pattern throughout both lungs was normal (Fig. 7) .
The histology of the mass in the right lower lobe showed a diffuse aggregate of anaplastic cells, suspended between collagenous fibrils. The walls of the bronchi appeared to be free from tumour cells, but the alveoli everywhere had massive infiltrations of malignant tissue. The pulmonary arteries in that lobe appeared to be very dilated, but were not injected. Small bronchial arteries were visible in the walls of the bronchi and no extension of these to the tumour was seen.
DISCUSSION
The first four cases in this study indicate that bronchial carcinomata receive a profuse blood supply from the bronchial arteries. The pulmonary arteries accompanying the involved bronchi in Cases 1 and 3 were thrombosed, and recanalization of their lumina by injected vasa vasorum had taken place. Both of these patients showed clubbing of the fingers. The tumour in the medial basic segment of the right lower lobe of the second case showed absence of bronchial artery proliferation, and its cells resembled those seen in the secondary deposits in the hilar lymph nodes. It would therefore appear reasonable to regard this mass as a metastasis from the primary tumour in the posterior basic-segment. The tumour in the right lower lobe of the fifth case was very probably a metastasis from the gastric carcinoma, and it is of interest that the bronchial arteries to that lobe remained unchanged. The present evidence supports the observations made by Wood and Miller (1938) , who fowid proliferative changes in the bronchial arteries only in primary bronchial tumours. Their contention that haemoptyses come from the bronchial arteries may well be true in view of the large and thin-walled lacunae in the tumour substance which, in our cases, were seen to be in continuity with enlarged bronchial arteries. Presumably the pressure in these dilated vascular channels must be high and would exceed the pressure in similar blood spaces derived from the pulmonary arteries. The association of hypertrophic pulmonary osteoarthropathy with bronchial carcinoma is well recognized, and it is of interest that in two of our cases, where clubbing was prominent, thrombosis and recanalization of pulmonary artery branches by the vasa vasorum of the bronchial circulation could be demonstrated.
SUMMARY
The bronchial arteries in five cases of malignant pulmonary neoplasms were examined with the aid of a radio-opaque injection mass. In four cases of bronchial carcinoma a diffuse proliferative bronchial arterial pattern extending to the tumours was demonstrable. Large dilated lacunae derived from the bronchial arteries were seen in the tumours. In two cases of metastatic lung tumours no corresponding changes in the bronchial arteries were observed. Bronchopulmonary anastomoses were evident in two cases of primary bronchial neoplasm with hypertrophic pulmonary osteoarthropathy. The significance of these changes has been discussed.
